Abstract. Antibody lF7 catalyzes the rearrangement of chorismate to prephenate. Its kinetic parameters are unaffected by changes in pH and display no solvent isotope effect or effects from addition of various cationic salts. These results are consistent with high-resolution structural information of lF7 bound to a transition state analog.
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The conversion of (-)-chorismate 1 to prephenate 3 was one of the first nonhydrolytic reactions to be catalyzed by an antibody.1~2 Chorismate mutase accelerates this reaction 2 x 106-fold over background, 3 and both the thermal and enzyme-catalyzed reactions are believed to be concerted pericyclic rearrangements with chairlike transition states (2).4*s The bicyclic compound 4 (Figure l), which mimics this conformationally constrained high energy species state, is an excellent inhibitor of the enzyme's and has been used as a template to induce antibodies with significant chorismate mutase activity. Iv2 One of these catalytic antibodies, lF7, PH Figure 2 . pH rate profile of lF7catalyzed conversion of chorismate to prephenate. Rates are corrected for the uncatalyzed reaction at the appropriate pH. Conversion of chorismate was monitored at 275 nm in the following buffers: pH 6. 100 mM His; pH 6.5, pH 7.0, pH 7.5, 100 mM PBS; pH 8.0, pH 8.5, 100 mM Tris; pH 9.0, pH 9.5, 100 mM BBS. All experiments were carried out at 14 "C.
When 4 binds to the lF7 active site, its secondary carboxylate becomes deeply buried. This moiety appears to form a hydrogen bond to the backbone carbonyl oxygen of Asp-H97 via a water molecule, whereas its negative charge is presumably neutralized by an electrostatic interaction with Arg-H95 (Figure 2 ).* Solvent kinetic isotope effects were investigated to ascertain whether the putative water molecule plays an important role in catalysis. The solvent isotope effect was measured spectrophotometrically at 275 nm at pH 7.5 (10 mM Tris, 100 mM NaCl. 14°C) and corrected for the uncatalyzed rates in the appropriate solvent. These studies extend our understanding of antibody lF7 and are in agreement with all available structural information.8,9
Although the antibody does not appear to function by a dramatically different mechanism from that of the well-studied enzyme chorismate mutase, there appear to be some important differences.8,t1
Future efforts to improve the catalytic activity of lF7 should probably strive to improve complementarity of the antibody to the transition state by redesign of the CDR loop responsible for recognition of the hapten's secondary carboxylate.
